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'■ i * (57) Abstract : 

PROBLEM TO BE SOLVED: To suppress noise generated when one of antenna 
duplexer circuits transmits a signal, in an antenna duplexer having a 
configuration in which two antenna duplexer circuits are switched. 
SOLUTION: In the antenna duplexer 7, a first antenna duplexer circuit 71 
for transmitting and receiving a signal in a first frequency band, and a 
second antenna duplexer circuit 72 for transmitting and receiving a 
signal in a second frequency band which is adjacent to the first 
frequency band so as to be overlapped on it, are connected to an antenna 
1 via a main switching circuit 3 so that they can be switched. A low- 
pass filter 9 capable of suppressing a frequency band twice as much as 
the first frequency band or the second frequency band is provided 
between the antenna 1 and the circuit 3. 
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CLAIMS 

[Claim (s)] 
[Claim 1] 

In the antenna common machine for receiving alternatively two or more 
kinds of signals from which a frequency band differs with a common 
antenna (1), or transmitting The 1st antenna common circuit for 
transmitting and receiving the 1st frequency band through the main 
switching circuit (3) to said antenna (1) (71), While the 2nd antenna 
common machine (72) for overlapping said 1st frequency band in part, and 
transmitting and receiving the 2nd adjoining frequency band is connected 



possible [ a change ] The antenna common machine characterized by the 
signal oppression means which can oppress the frequency band which 
corresponds the twice of said 1st frequency band or the 2nd frequency 
band intervening between an antenna (1) and the main switching circuit 
(3). 

[Claim 2] 

A signal oppression means is an antenna common machine according to 
claim 1 constituted with a low pass filter. 
[Claim 3] 

The main switching circuit (3) is an antenna common machine according to 
claim 1 or 2 constituted by the diode switch which is equipped with the 
diode of a pair connected to the signal line connected to the 1st 
antenna common circuit (71), and the signal line connected to the 2nd 
antenna common machine (72), respectively, and performs the change of 
the 1st antenna common circuit (71) and the 2nd antenna common machine 
(72) by control of a flow / not flowing. [ of both diodes ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the antenna common machine with which a 

portable telephone etc. is equipped. 

[0002] 

[Description of the Prior Art] 

Drawing 3 shows the configuration of the antenna common machine (70) 
concerning an applicant's proposal, and according to this antenna common 
machine (70) DCS using the 1800MHz band used in Europe (Digital Cellular 



System), PCS using the 1900MHz band used in North America (Personal 
Communication Services), Transmission and reception of the signal of a 
triple band of GSM (Global System For Mobile Communications) using the 
900MHz band used in Europe etc. are possible (patent reference 1 
reference) . 
[0003] 

As shown in drawing 3 , the 1st transceiver circuit (21) and the 2nd 
transceiver circuit (22) are connected to the antenna (1) through the 
diplexer (2) at juxtaposition. 

In the 1st transceiver circuit (21), a matching circuit (41) and the SAW 
filter for reception (51) are connected to one terminal of a switching 
circuit (31), and the input signal Rxg of GSM is outputted to it from 
this SAW filter for reception (51). Moreover, a sending circuit (61) is 
connected to the other-end child of a switching circuit (31), and the 
sending signal Txg of GSM is supplied to this sending circuit (61). 
[0004] 

In the 2nd transceiver circuit (22), the 1st signal-line way SI and the 
2nd signal-line way S2 are connected to one terminal of a switching 
circuit (32) at juxtaposition. Moreover, in the 1st signal-line way SI 
It is placed between serials by the matching circuit (42) and SAW filter 
(52) for DCS reception, and is placed between the 2nd signal-line ways 
S2 by the matching circuit (43) and SAW filter (53) for PCS reception at 
the serial. From the 1st signal-line way SI, the input signal Rxd of DCS 
is outputted by this and the input signal Rxp of PCS is outputted from 
the 2nd signal-line way S2 by it. 

A sending circuit (62) is connected to the other-end child of a 
switching circuit (32), and the sending signal of DCS or the sending 
signal Txdp of PCS is supplied to this sending circuit (62). 
[0005] 

In addition, the matching circuit (42) and SAW filter (52) on the 1st 
signal-line way SI are designed so that the input signal Rx of the 
impedance whose input signal Rx of DCS is 50ohms, and PCS may serve as 
high impedance. On the other hand, as for the matching circuit (43) and 
SAW filter (53) on the 2nd signal-line way S2, the input signal Rx of 
DCS is designed so that it may become high impedance and the impedance 
whose input signal Rx of PCS is 50ohms. 
[0006] 

Therefore, at the time of DCS reception, when the signal received by the 
antenna (1) passes through a diplexer (20) and a switching circuit (32) 
and passes the matching circuit (42) and SAW filter (52) on the 1st 
signal-line way SI further, the input signal Rxd of DCS is extracted. 



Since the matching circuit (43) and SAW filter (53) on the 2nd signal- 
line way S2 serve as high impedance in the band of the input signal Rxd 
of DCS at this time, isolation with the input signal Rxp of PCS is 
secured. 
[0007] 

On the other hand, at the time of PCS reception, when the signal 
received by the antenna (1) passes through a diplexer (20) and a 
switching circuit (32) and passes the matching circuit (43) and SAW 
filter (53) on the 2nd signal-line way S2 further, the input signal Rxp 
of PCS is extracted. Since the matching circuit (42) and SAW filter (52) 
on the 1st signal-line way SI serve as high impedance in the band of the 
input signal Rxp of PCS at this time, isolation with the input signal 
Rxd of DCS is secured. 
[0008] 

[Patent reference 1] 
JP, 2002-246809, A 
[0009] 

[Problem(s) to be Solved by the Invention] 

By the way, the service of the radio method called a WCDMA (wideband 
code division multiple access) method which processes the electric wave 
(1. 9-2. 2GHz) of the frequency bandwidth larger than the radio by the 
conventional CDMA (code divisionmultiple access) method as third 
generation migration communication system is started. 
Then, in addition to transmission and reception of DCS, PCS, and GSM, 
development of the antenna common machine which can transmit and receive 
a WCDMA method is furthered. 
[0010] 

The configuration which connects to an antenna (1) the antenna common 
circuit of the conventional method which consists of the diplexer (20) 
and the 1st transceiver circuit (21) which are shown in drawing 3 , and 
the 2nd transceiver circuit (22) as such an antenna common machine, and 
the antenna common circuit for WCDMA transmission and reception through 
a switching circuit, and changes the antenna common circuit of the 
conventional method and the antenna common circuit for WCDMA by this 
switching circuit is common. 

However, in this configuration, it originated in having made the 
switching circuit intervene between antennas, the noise which has a 
frequency twice the frequency of the sending signal Txdp of DCS obtained 
from the antenna common circuit of the conventional method or PCS 
occurred, and there was a problem to which a sending signal is 
overlapped on this noise and it is transmitted from an antenna (1). 



[0011] 

The purpose of this invention is controlling the noise generated at the 
time of transmission of the signal by one antenna common circuit in the 
antenna common machine of a configuration of changing two antenna common 
circuits, the antenna common circuit of for example, the conventional 
method and the antenna common circuit for WCDMA transmission and 
reception. 
[0012] 

[Means for Solving the Problem] 

The antenna common machine concerning this invention is an antenna 
common machine for receiving alternatively two or more kinds of signals 
from which a frequency band differs with a common antenna (1), or 
transmitting. The 1st antenna common circuit for transmitting and 
receiving the 1st frequency band through the main switching circuit (3) 
to said antenna (1) (71), While the 2nd antenna common machine (72) for 
overlapping said 1st frequency band in part, and transmitting and 
receiving the 2nd adjoining frequency band is connected possible [ a 
change ] Between an antenna (1) and the main switching circuit (3), the 
signal oppression means which can oppress the frequency band which 
corresponds the twice of said 1st frequency band or the 2nd frequency 
band intervenes. 
[0013] 

A signal oppression means is constituted by the low pass filter in a 
concrete configuration. 

Moreover, the main switching circuit (3) is equipped with the diode of a 
pair connected to the signal line connected to the 1st antenna common 
circuit (71), and the signal line connected to the 2nd antenna common 
machine (72), respectively, and is constituted by the diode switch which 
performs the change of the 1st antenna common circuit (71) and the 2nd 
antenna common machine (72) by control of a flow / not flowing. [ of 
both diodes ] 
[0014] 

In the antenna common machine of above-mentioned this invention, it 
originates in mediation of the main switching circuit (3). At the time 
of the signal transmission from the 1st antenna common circuit (71), it 
is the integral multiple (twice) of the frequency band (the 1st 
frequency band) of this signal. Although the noise which has the 
frequency of . . . 3 times will occur and the noise which has the 
frequency of the integral multiple (twice, 3 times . . . ) of the frequency 
band (the 2nd frequency band) of this signal will occur at the time of 
the signal transmission from the 2nd antenna common machine (72) This 



noise is fully oppressed by passing a signal oppression means, in case 

it is transmitted from an antenna (1). 

[0015] 

[Effect of the Invention] 

According to the antenna common machine concerning this invention, in 
the configuration which changes two antenna common circuits, the antenna 
common circuit of the conventional method, and the antenna common 
circuit for WCDMA transmission and reception, for example, the noise 
generated at the time of transmission of the signal by one antenna 
common circuit can fully be controlled. 
[0016] 

[Embodiment of the Invention] 

Hereafter, along with a drawing, it explains concretely about the 
gestalt of operation of this invention. 

In the antenna common machine (7) concerning this invention, as shown in 
drawing 1 , the antenna common circuit (the 1st antenna common circuit 
(71)) of the conventional method and the antenna common circuit for 
WCDMA transmission and reception (the 2nd antenna common circuit (72)) 
are connected possible [ a change ] through the main switching circuit 
(3) to the antenna (1). 
[0017] 

The 1st antenna common circuit (71) is the same configuration as the 
antenna common machine (70) of the conventional method shown in drawing 
3 , and changes the 1st transceiver circuit (21) and the 2nd transceiver 
circuit (22) by the 1st diplexer (2). At the time of reception of GSM, 
the GSM input signal Rxg is outputted from the 1st transceiver circuit 
(21), and the GSM sending signal Txg is supplied to the 1st transceiver 
circuit (21) at the time of transmission of GSM. 

Moreover, at the time of reception of DCS, the DCS input signal Rxd is 
outputted from the 2nd transceiver circuit (22), and the PCS input 
signal Rxp is outputted from the 2nd transceiver circuit (22) at the 
time of reception of PCS. Furthermore, at the time of transmission of 
DCS or PCS, DCS or the PCS sending signal Txdp is supplied to the 2nd 
transceiver circuit (22). 
[0018] 

On the other hand, the 2nd antenna common circuit (72) changes a WCDMA 
receiving circuit (81) and a WCDMA sending circuit (82) by the 2nd 
diplexer (8), and the WCDMA input signal Rxw is outputted from a WCDMA 
receiving circuit (81) at the time of reception of WCDMA. Moreover, at 
the time of transmission of WCDMA, the WCDMA sending signal Txw is 
supplied to a WCDMA sending circuit (82). 



[0019] 

Between an antenna (1) and the main switching circuit (3), it is 
possible to oppress a twice [ more than ] as many frequency band as the 
sending signal of GSM, DCS, or PCS, for example, it is placed between 
them by the low pass filter (9) which makes 3GHz a cut off frequency. 
[0020] 

The main switching circuit (3) has the configuration shown in drawing 2 . 
That is, it is placed between the branching signal lines Sa connected 
from a low pass filter (9) to the 1st antenna common circuit (71) by 
lambda/4 stripline, and the end point of ** lambda / 4 stripline and the 
1st antenna common circuit (71) is grounded through diode Dl. Moreover, 
it is placed between the branching signal lines Sb connected from a low 
pass filter (9) to the 2nd antenna common circuit (72) by diode D2, and 
the end point of this diode D2 and the 2nd antenna common circuit (72) 
is grounded through an inductance L and capacitance C. 
[0021] 

In the above-mentioned main switching circuit (3), if the control signal 
VC over the end point of an inductance L and capacitance C is set as a 
high, diode D2 will serve as ON and an antenna (1) and the 2nd antenna 
common circuit (72) will be in switch-on. Moreover, diode Dl serves as 
ON at coincidence, and while the 1st antenna common circuit (71) is 
grounded, an antenna (1) and the 1st antenna common circuit (71) are cut 
by lambda/4 stripline. 

On the other hand, if said control signal VC is set as a low, diode D2 
will become off and an antenna (1) and the 2nd antenna common circuit 
(72) will be cut. Moreover, diode Dl will become off at coincidence, and 
an antenna (1) and the 1st antenna common circuit (71) will be in 
switch-on. 

Like the 1st antenna common circuit (71) or the 2nd antenna common 

circuit (72) is alternatively connectable with an antenna (1) with yes / 
low change of a control signal VC. 
[0022] 

In addition, the antenna common machine (7) of above-mentioned this 
invention is unified as a chip which has laminating module structure. 
[0023] 

In the antenna common machine (7) of above-mentioned this invention 
Since two diodes Dl and D2 which constitute this main switching circuit 
(3) serve as OFF (non-switch-on) when the main switching circuit (3) is 
changed in order to connect the 1st antenna common circuit (71) to an 
antenna (1), Although the noise which has the frequency of the integral 
multiple (twice, 3 times . . . ) of these signals at the time of 



transmission of the GSM sending signals Txg and DCS or the PCS sending 
signal Txdp occurs, this noise will fully be oppressed by passing a low 
pass filter (9). 

Therefore, this noise is not transmitted from an antenna (1). 
[0024] 

Moreover, in the antenna common machine (7) of above-mentioned this 
invention, since the main switching circuit (3) consists of four points 
of two diodes and the small chip of LC, compared with the case where the 
main switching circuit is constituted from a GaAs switch IC and a 
protection network to a high current, components mark decrease and the 
miniaturization of an antenna common machine and low-pricing are 
attained. 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the 
antenna common machine concerning this invention. 

[Drawing 2] It is the circuit diagram showing the configuration of the 
main switching circuit. 

[Drawing 3] It is the block diagram showing the configuration of the 
conventional antenna common machine. 
[Description of Notations] 
(1) Antenna 

(7) Antenna common machine 

(9) Low pass filter 

(3) The main switching circuit 

(71) The 1st antenna common circuit 

(72) The 2nd antenna common circuit 
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[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the 
antenna common machine concerning this invention. 

[Drawing 2] It is the circuit diagram showing the configuration of the 
main switching circuit. 

[Drawing 3] It is the block diagram showing the configuration of the 
conventional antenna common machine. 
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(3) The main switching circuit 
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